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£ 14£ ^aiO|eoj QB 0J|^ UEim^ A|Aj£. 

£ 15 °J £ 16S £ g>92| Qx| Iffl*g2J gjgin LJEfLHfe B3£. 

£ 17 5J £ 18S £ ggoj oh § SAj ojgjg o,^ j H gf c*pi £ . 

£ 19b btUOIl 421 EJx| DJi^« UE}LH^ ;>He* BS£. 

£ 208 £ A|0|| 102J EJx| DH^# LjEfUJfe ^H^f 93£. 

£ 21 g ^AJ0}| 112J HA| ^x|= UE|LH^ 22£. 

£ 22fe HI L101I 521 HA) §x|g MEfUlfe PH^f B3£. 

£ 23S ^a|0|| 122J °h§ HA| §xj# UEIUJ^ JH^f 9S£. 

<£S21 ^fi ^^0i| QJ^ ¥£2J gg> 
3a. 3b : %£}&m 
4a. 4b : *|Htg 
5a. 5b : gej|0|^ 
6 : :£IH|0|A| 
16e. 16f : Bj|0|^ 

33 : a& ^ei # 

g>ST0/ *?mtr Jlg&Ol «0/cy Jig 

£ tin nHU(aer«l &*l) 0| E|xj nH^0| ong HA| #*2| 2Pj(front surface)(a£m 

HA| S^EI. SIS H^MIAI. ohq fya| U |g. Aj^j. Jl^l §21 £0| *Hg2| H 

Al^Oil 0|§E|I2 ^3 Q gmSrXI SPI HHgOII. MJ\\ . 3I<L^| §21 *|S|£ g£ 

215. pjeis" €2i §a e^2i pjhbi^e^ ( inf rastructure) o| SU | s^Ei2>2i g£j ?|7|©i s&oii 

S*2J Llll=SiaSpf SSSia 21Q. 0|<M& Lfle?|3e Sg5)2g 0|g*P| ?]eHAi. 
POA(Personal Digital Assistance) §21 *CH §S &^0| JH^SJia °iQ. SE°> ^ee^ ^ = E1 m^i oil 
q S^2| S#fM2| }H^0| 5!^£13i 2JQ- 

°l = ^Plfe ^CH30| fl^SPI OHgOII, HHEiei ?§ A|ei2J SA|2is}2f §<M pp|2| »^S> ■ ^gSlf or 

%m Sfl^ aci. ccie^Ai. oi5 *cu sa Sd 5,5|oii ois»^ q^Iaioit «fa "airoia is? i 

4:01 S^^PJ ^* 0| fi^PtlH 2iQ- ^61. *J^H| g^oPI ?|oHAi ^EH2| «ij e^0| E| 0 |g5r 

= «bd(^31§ HA| §) cflAjoi]. XrPj £j ¥ s< 5g gg oilmoi HA|%s~5pii 52 

**0| 33IE13 o.q. 0| q^^dlOlSAl ?r*f ^^A|£J^2 o,- e Uf g ojjg 

yA1/^3|§ oh S HA| **0|Q. mZ\. ^E10|qOl2| £1*2011 WE § SHJ Q^^oil Cfl^SPJ 36U 

A|. HAI SI HAK^lSiJ HA|)?^ 7^tf31 g^pj oi A ^ ojjg SA , ^y 0 |U «>A}/^ 

3fg 2«g HA| «y0| fl?£l^l °[C|. SE. S . £|« S> n ? E B| 0 |E §0| *V\T\ 

20\X\X\ ?J± 3^0||fe gJA|^(SA|^) ArgSKtf gl^lg fi^spl ?|^ nam &0\^J\ ^x|S qh S 
HA| §x|£ PH^£12 0| gJAJ Ar§21 HBM £>0|e^ ojjg aA , & ^,oj SA |S2| 3JSS^E| S 

? a *. H AJK ! ! i cSi.JI W ® 5AI ? ^ Sf ^ yA >^ OJ iS HAI gyog^ TNg (Twisted 

Nematicg)0IU STNg(Super Twisted NematicQ) §21 0|£l?rX| ^^01 giei^l . HAI2} IS 

gj HA| Oil ^ 5!^§ 0| go^ E|2J(iDH qgj)0| 

dig €3. °h§#M HAN(Hybrid Aligned Neoatic) HH^AI^I R-0C8 E£^ AHS2i ^ A|0^ ^ 

§Z1 ^5 SAJ . §oj S01jAi c^sj 7 oip. 5E8|. ^§oj ^0,2} | E 

3i£^ 4*3 BHtf XIBIS tH|0|>.g 1 0H ^^121 °J{§ HA| 6-337421 S i 




«E|.W|0|^fi| °JjS HAI fty§ 0|§^ Wait o.q^ 0|oi , cH3K)1. STN(Su P er Twisted Nematic) E^2j 

HA| f*yoj oiq, s^g ofg^f on§N^ q?J2| HA|g gof°£ ^, 

£1J 4= °i§3f *^|. 3^2J X| XI ?|*!°£Ai ^e*^^ Bi|0|^^ Alg^ ^ oiq. ~ 

01^^ ^ArS °Jj§ HAI ^yOilAib mgoil gt9|g ¥0!6p| OH^OII. o«S§01| 2JAfm^ S(X}?1 ^ oj 

¥ ^. 5g§ e*0|e S «E|21 g §)§ Sgsjog yo^oi. § ^^21 bH9 S^OIU HHS *}\m 
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b £f E^ dj" . 

2£ °^Hi 63-2288872 gJ£ °>±H ^32| 5g lUgei71|0|£ £»HX|g ' 92011 Ajfe e»AJS °h 

§ SA| 7|g 7|^oiu 6f¥ S^SSAi 32 Oil fiii ajsfg oigmot 3 «>AK3PJ 

^A|)e ^XJSfOl HAI02J A|0^g SfCflAlgJ QHg ha , <^y 0 , ^£112 013^ S 

EJOil^ ^2££| 7|#0| ^S5HX|7| OH^Oil Xl|£ b|gO| bWQ 

EE. ^7H3 10-1771Q6<£ gSOIIfe »A|n»0|| a|X|±eqjs gg^. DHE|y«K)1 ^g«o £A | S 0OI| « 




2m 01^2, ^ge| ^EHCHIvM fAjailf S33H= ^B(^7H3 7-261171S iT)Q\ M\V 



_ _ _ _. _ _ . .. w . „. , . . , „ wg 

StAf/^jtfg Qijg SA| oyo S>Mfe o^g QHg SA j oyoj x, =oj gj«a = 

2.2. 3^ ai^si^ #y 0 | ^eixm 0| «|A|/ °JJ*j SAJ £ 5w 

£ 4^ 01 gy§ =2i. <ym 3§ sxisai ^ema. — ^ — 

EE. ^A}§ 5E^ "JAh/^g SA| o yoj , oi^Ai. Xt0 i*. IT #0| af^OI «^|7h ^ 

01XUI S¥0||^ ^A|^(SA|^|)og Afgmoi g|7|# S^^PI $\*} n^e Efo|S7J ^x|& oh§ 

SA| 7H^E12 0| a|0| ohq SA | ^yoj HA|S oj ^^^« E1 g § 5A ^v ^ 

2JOD1 28J»^| HA10 Sxlioil gtft? 4 2iQ. ^ 

SE&. ^§ HAf f^yo^Aj- SS^ei 2 OH gl£*e ^Ato^ TN (Twist Nematic) ^2| «M 2J01I 

^71 «|AfS 2H§ fiA| ^yjU Dffi;WS, STN(Super Twisted Nematic) ^<^0|U TFT »^2J ^bd0| 

^ Sel. ^HS 9-133810S SMOII^ H&^(Grand-jean) UH*J£ ga|^Ei|a QH§oj 3 ^goi|A1 

2i • 




S^^^.f^^ 5 '!.^ 41 01 ffH ° 011 ' OiSfgo, 5*g, 0 | ? ^tJHX|D| fiA| Sf 

im^e S senf xi&ai §og o.^™ yA i« oh S s 

aj ^yoiu &M/ ^jus sai Rbdoii msHAi^ 2^ g^^g s^ei ehxi nHyoi ^ej^oi. 

^2J0i!Ai 0|gE]fe 01 SAjxJIOil IH^OII. 3^2. 3^ S^oT fll^ 2iQ 

xiW°| ^OHb AH ^^oi| seie 07f«K)i oj Alston §afm oigsfoi ?\x\ 



Antral y^OIIAI. Bi|0|^SA1^ o^li ^^(s^^ej^, ^) 0 | AfSSJd, ns § tfl|0|^2f «Jj 

bHIOJ^e Olgof^ 3^. XHS2J 5S(5§e Bil0|^ XH^/^ m|0|^ XH^)o SAj ^ iS/§g 
SM/^ei. HBJ/BBJ §0| 2iP. ^«^o^. oh§ HA| ^x|0i|^ Se/^£|2J 5^0| xHg£ji 

%^'mm^miQ. m ^m/mm* s«oi. ^ ^su *ssit wm- a%iS «w/ 
neju. ch^^ ^±j2j mioi^2i see ^ngs^ spoils ais q^mb ssa 

m^ti §fi7^ 2iH. ¥S 57|2f2| 7|| 3 Oil Ai «|Af7|- ^7|7| OH^CHI. Eix| UHgS] ^™^0| X^S^ 

3} 57|2|2| 71|0O||A121 *}M% m)0\\ 2|SH Sf^2J A|oj^ 0 | Oil S g0 . ^^2| got o^i 

I5S T ^-^ 2§oi ^7i>iu ^Af^oi si^ sama. g^moi saisssjsm 

SJ^OI C|g2S UUPISE 8PI HHgOJI. S|^2J S011£(sharpness)7f Xi^^Q(^. *&™0\ 

mm 5-127822^ gaoiib Aiei^e ^h^s^i ?|5hai. qxi mjy 2j sj^*2i mioi^ou xmm mm 

*i>j ss2£ er ^. ?ioto £ s@^o £ 2iQ. 01 ^m^H S§ sai 

«y2i fisoiiAi ^at«h£ gs°£ mou ^^01 90- 0151471 tui^oir 5 SI 

s= affeP. 01 mgoo. sai S3 011 ah 21 ^mmoi sai s~xi°i Si 
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e wmtJi &q. Aioi^g $\wm mm hai s*t2* Ejxi DHy§ se>«»s= 

eiJS fiAJ §xj<>| 2^0,, » § g yXI Dtf^Ojj aS5^ ?|&xf5^ ^ A| e g H||x|S|:Q 2Ja] 
S# 223*01 £ix| im^Of] S^EIOI. E|xj nHg£?E|2| £AJSg a AIMS slWos 

«. eixi miyoii 21^ «miss eie^oj. qh S ha| x^sj ?n9«tfe «>boi ^p^^To, 

Cf. £E£. VHS 11-142838 £ gSOilfe 0| SJS8I01 . °«3#0fl gg^f SAW* 3^ 

^ sict. aem. oi w^oiiAife eixi n«y# ewtot A^gsf^ §oii aseom ^^xt^s 

£*goi flet&jzt eai. A^Eug njx^ g«o(!>M ?i$HAife xisorc>p"i^ xi 

^0H(2 ~ 3DH §£) 0 |S« g/fiJF o, Q . s&i 0|g sxflt SSeHk ElxJ OH V« ©AIM 
S^SPI IIH^OII ^¥£8 flOIS ^Al** E|x| DHy2J 

e S 0| 2iQ. 

W&M. e y/g2j saj s^2j Ai°igoi ¥4=£> Ejxi nHy si asis oi^m oh^ fiAJ 

I^kjsi. yA>§ oij§ hai ^yoiu ^ai/^^s oh § hai ^yju stm hai *TxT)g ismS 

tt)2i sEb p§ 94rsi *«oi ?im ew mi^ sj oi§«i °h§ hai &*ig «iS5fe8 fa 

5 SIS ^S8^Q?«'Q B ** W01 M01 Bfe ^ 51 n * m 01 ^ S 

g gfgoj ffl^^ Ajoi^OI yjgoj QH S aA | x^g XflgSffeQI 2iQ. 

£ ^SXI a^, 2} All* fitdtpi 0j|5] ggftt Ejx| SH^OII 9tfg»«|« ¥0|8MU 

2| aatt ^3}^ - o.fe as ^ei#g hhxjs^u »°sjsm eixi im^^ Ajoi^g -0.-5 

S A|S CHff. Ol^moi HHxig 6|x| BRUSiM. 8P|2| ^2£?£i d^S S|0|S L Si^O ffltT 

(2) E4x| 2J^CP| ga|0|eo| eg £2#0||A|¥E1 23^011 ^goj gjmgs ^jn ^f-SF mat « 

ai^o, ^#xiie}£ ioo). geiioieoii ai^j ^#£|ch 0.01s «q «T eiSSa 

ttiioi^ sEb as ^ei^oii s<y&#oi s^sjch sioie sq. as ^ei#su 23^011 uhxjsioi 33 

£ SO. ^ MeHOie^ ^ ^ £ 3 _ 60- s ^xj x,^^ 4, a0 | £ gq 

^B|#e #91^611^ ojjg^og ^8H£ £|B1 300 - 900nm£| gggf xj ^ ^ 3ois"I 

aS SBISSQSE bHS*(b|2J^soj ¥g UHS^ g)Sl ^Bjoi e 5- ^raoil^ 9lS 

211 SSI l&al"saf t * , * e 100 ^° 0TO21 M- 200-400^21 5 

El* S& ^ ?5i 71X13 o.^^ @ Q . ^^oj 3*3 I«M »te ^0"0T I 0 2 SsSI 

SO. 3^fS e^^2| ^3^^ 7^)3 2iCi£ E|D1 ££Sh = S Bf|0| ^ ^XJ 0|| 0| ^X|^ 3 

f I ^ ^ ai^^ s^ffe 8**321 bhoi* 4X|2j sisgorai sm a«« 

B ^SOllfe oh§ HA| ^bd2J SaOfl &?\ E«X|-]IHU0| UHxIS HA| *>x|£ SUSP. £ 

f °L H o^f m * s^. sq on smoi asaoi uhxi^i ^1 hai ^yaTltf 

5E. S 9>M|Ai gOflAi r gei|0|e J gi U||0|A^ =g £Xj&og q?Aj£10| 2»fe xj^|«u Df 0 |Uei WIOI 

^21 s^s* ai«= a/aEte as ^§2^ si oi sat s4fsfc sjois aIS 

[Eix| nay] 

qxi miyg 5joi£ mioi^^ »^2j #aio|eg £ 2 §i ^ g ch^ai^ai 

OM^jl^j^nilOIAIg gSfOI) BHxItvo^ g 5£JD1 5M |oj M^oi^q S?U2J 4 

(1) ^0|£ *^ ^ai0| e^j. s^i&^g £lO. 

(2) eix| ej^spi geiioie^ = g £S#o S¥E | sa^oii *§2J sasa Jt^fr ^ 

a#0| HHx|£|0| SIO- ^ ^ 

0|y^ 7^o SA|> E1X| DHyo| A|Oj^a q|s - o»q « 6! S<L^3# ^fe »^|0|E 
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m 200 1-0030 164 

g OlgS^. 33 2} MM ^X\t\^l. HWSg z$®*\7\\ 4> 91Q «eja(2s >. S oi 

giasg oi gias:w «>cngai2i gj^s as ^ei#)g e*x| m5oiiTfli»ii:a of 

SA| #*2| 30 g»A|a|0IE. gMt32| Lli^§ &g ^EJ#0il^ XHSM*© ^ a^rS^arS 

§ 9#g 3£S «/X|& ^ oi g3 | ^l. 0| ^3}S0| ong HA| #*2J *n&G\\M 

oisk S¥ sag ^ss^ai 0|g2i e(x| imvgg eci #aii«mi gS£*ch 

£ 32| 011 Oil Aj^ miOI^S/dSI S<^£*#(3a. 3b)2|. ^9 iS^o^oj ojg ~ah #aj§(|T0)2J 

lv^i asSfji's^ ft? 8aio,se o,am " w ••»« •«* 

£ 62| Oj|0||Ai^ m|0|^J S^#(3c. 3d)2f HIIOI:*: A|E(i 6c . 16d)£ ?2£|01 0| «f|0|^2l ^ 
S £S#HS>H2J ITO ^#(4a. 4b) = a)0 ,e( 5 e. 5f)^ ^«|0|>H (6) g WmOl Z|2T 

hhs*o, gaiomoii 01^1 son %g s^^jh g?i#^2i ^i^cniai ^imS 

US= S^. as gei#g s^shai Maoism s^fe s^f 21 q. * ~ s 

oia^ Eixj nH^oiib (D m\ as gei#g oigo^b E4x| dh^coisk ^gsj eixi myoief 




s isb ass ¥3*921 qxi n«y2i gjai# uEimfe ^ yssoia. 01 «ioii>Mb eixi ?i 

|e3^ «|0|^ off" - ( i 6e - : - ^ 0|^)2|. 0|^|0|_>i(1_6e) 2| 0|^3|01 CH^fe b|2J^soj 

I 

1)0| bHxltiOl £. o| 3^. mi0|>i(16e)2>. a|St#(4a)3J ~^s"^ei*(33) 



S#(4b)^ ^1212^ *\&. biej^^oj ¥g £g#(4b)^ m|0!±(16f)2|2l ^13 sj o £ yASia bf^OH 
21SH S!aS21 £13 ^01 *}*\o\7\ OH^OIKOJig IS. ^aS). P]^^(cc- SfMSOl 3 

s £ei^on>H xNe.^ap. 01 oh^oii. ^ajsoi e^i nn^^ oj^ aolIA) g A J^Jj §5 ps s^oiu 

k¥^Jg ^ 2iCH A] 013= ^ oip ' 

as ^£i#g aas 2^^ s*t ^sAife ojis §0 §^1^1^ ^g^o^ ^^a™ oh^ 

^31 ggJ ^gf2J giaSg ^ 2Jir #g 0|gm01£ iQ. 0|^^ m °I>M Sg s»i TS 

? H J,,?:!^ 10 ? a^S(Grand-jean) ^|±E^ ^^jog 0|^0|X|fe 5§Vei5 

L^TaUV^/irif Vi 11 .■ * ao - S8J - ^Si^ 

SE. *m IlfSOl Cie ^4-2J QijS ^EJDig(01)e =2. ^^h. »ah ««a Aioj^oe 

32H2J #)g 5S»K)|. SS gej#g ?fA|S2J S«(0]|g gg, 300 ~ goom 
^AJ #o S 8jj £ gp. E 



£ 16S xjAi ^3|§2J EiXJ DH^2J gjejlg UEfLfl^i ^a* C4 0£O |P. 0| E^X| DH^S 




01 (iHgoii. ^^s^ y|2i ^01. 2 £011 aseg sai <™s hai #)^"kti 

Sxf 1 J^P 1 ?^ ^01I£(sharpness)7J SEe_> C1§ S^OIU fe^g &X|»K)j A^OI »Sl 

HAJ S^jg g?g 4* - 

1/4 msaoji ^§£jai gjasg 512 as°s #oi°i &n =^ 

50 ~ 200nD,(b^5J^lfe 100 ~ 200nra)2J ?|^x|g M2Z\± g& 100 - 500™ (bf^S|5^|^ 200^ 
400nm)2| ?|^Xfg #2J 2j#^|^£ gC|. ?|^x^ g. £PJ*f bf2| ^ #«| g"o| gS^ 
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?1AJS 9^21 SOja. g mxfoj gjgga xj£ ggog £g*g* 4, oiq Mtta» 0,^2 

100~200nra2J 3\*mm XllgSlb 200~400ro2| Sl^xll Xll^S!^ #2J *jgfl|0|Q. 

SE. ?l^xKR : £|E1Cfl0ia)fe t\y\ 2|SH 4> 2JC1. 
R= A n x d 

<*i g. Ans Ajeoj aggg dfe qqyjq) 

SE. 0|^21 E1x| DHatSS^ ^Ulg 3x| MS* . S»d EJx| m)0l\M ota 

f 21 £5»#(4a)ep£ SS^Oll BHx|«10 0j|g | 0 . oj^^oj e=g £3#(4a)J» Bi|0|^ 

(16e) AJOJOil HH*1SH£ £jq. 

SE2h • 9l^x1#a H|oja^oj = g HH3^2| SUEI^e cc^ «^o(| HHxf^P 

IU ?l#x}#g g5H2| Blioi^oii HflxI&o SM| ygisKHi qxl nnye §2U ^ oicf IS! SlWiisI 

H|2J^2J H||0|±(t6f)SA1 oisshse 

£ i*g21 q*| DHgOilvMb 3x| DHy# ?^8}b £#21 ^eil0|E g. *|01£ Sh^ s a , 0 |E^^ g^gfg 

^ sci. gaioieb ^ass*. gji ^ g }f xu aois gq Wi sa I§ 

^^S§ £fe AlK^&t 9^2| Aje. gf^g*#3f m|0|^ A| 394)01 a|e#2| 

A|e)^ ^SSHS £|0|. BilOj^Oil A|e§ *J£6H£ @q §q %M&&3. gej|0|^2| *5 

SE 1^3011 0103 §33. «|g §0 3^0|U X1«J°>o^X1 Olgolfe $9 "&£^0| g^EIOI 

8f8 ^21 0011 *#sh£ sq. oiae- 3tfg»^fi ^fe ^aioieg oigsig. vm^ou 

¥Otmoi S3 &A1 33s 4* 2iC|. zz UHgOII. 2JA1 32j *}A\0\\ sgm DHamoi ^¥^1^ 

^1 (2)21 S^. ^Sl Aje^f ££^of 0 | g& gflb SLXIE*. Aje 

2} ^BJ^Oil/d ^A151^ g|SS§ *!SWll tfSWOI AlgJ^g q oiq i 

£/■ Aje CHdCHI ej^^OII S^ott£ @Cf. 




HHx|(«g)5HE Sid A|E(^a^# SEfe ^ty&#31 W|0|^ Al^sjoj o]as w j0 l 

^)on 210H s^si^i ssisot. 5^. ^fxm aci. ^ ^bj s^«o SJiMi ^ M g 

0|J^(2J^|2J ^| ) °^ 3f s ^ CH21 - h ->- S iy^)61fe 5ig ^XIol^Al. ejAl^W &4 S 

gSBJIfe ^81 «|^£JX| 8fXiei. «|M ^ ^El ?2§ «^3f^ ^21 g. woiSE 2^21 g 

S21 ^§gxP^ 0.01-0.2 SE, bH**.ap||- o.1 - 0.15 @C|. 

2U Sft 4= xi. seos^ii 4 xi. MEj^emoi^i -aj. «eioii^eiis^ -xi. Melo^a|E?ll ^xi. 
g^l(MBl¥Eiqoy. Mejoi^H^I g2| qoy^i ^g^i-^Eiqoii 5 g ^ 013^£UeS-«§ 

^e^!-Hiy^¥ey g§ m). ^e^i e*^2* qb g&a B^i[(oiiq)om^i yg^. ^ 

^^-^1 ^XJOII^ gai^BSj. ^gg»3| (ailEl)O^a^l B^|2121 ^Xi|[-^^I-D||E|3^^ 0J|5 i 

2^p|i o ^2i^|a^ju ihie|3s^ oiigs ?^S2£ gg as ^ abs-iJwiS si 

(Oil El) 01 3^511 ^XISAife (D||q)0h3g^| B^x||21 £Efe gg fi|«| . (0||q)013g^| 9^12} 

3a^2-0lia SS| (Di|El)0l3g^ C f -,o : (IH|E1)013^^ my ( oil q) 01333 oia ' : ei 

S^A| 011^ (tHIEl)013gaiO|e. SIS^AI 5S§ (0||Ef) 0|3gei|0| e §2J oJS^AJ (0||q)013S 

2°! s =L 5e|/,a ("BW^aaaois : n. N-qaaojoitaa (wi^o^aaaioie : ([^^|q)o^3g^Ll 
*w mm oi i xi ^ - 2iP. sgn^ 9^xiioii^ ck&m. uiy Olivia:*! 9^1%? 

saatf. tteotf. ?of§^ if oiiais 4* 2iP. oisst e»s*4 s^hs sfe ^ oil 01^ aSwa 3 
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immommw ^xis>h^ oiis geioiiEjaa^ ona §2j gej(oiiq) otaa^ oii^eiie oiiEfa 

Btf D|ia-(D||E})0J3g^ £g ©xll. DIIEfaa^ 0||g 0|3B£| 0J|^efle-(DUE»)Of3gA| Sg 3 
El agAj (Hia-(D||Et)<»3atf OI|^E||e gg M. (0||q)0>aa<L>OI|^E||e-^iJail |g \s|(MS 

^^Pr^^S^is^^r^ 1 ^ 0 ^ 1 «ei(oiI^)oj§Htfdia SSI KIM 

t*;urag£j m Oils § 2iP- 

niStf my g).y|yoii^Eii^| c*Wxll£> S§ ag 3iMII2><>| g§ a*ll<OMII!=tf my-g| Tig 
uai. omi^^ uiy-(oiiq)ofaa^ oii^ais g§ a»i sEb 01=21 8Ej y|ggx olq biy on 
±|igai 4*xi£j ^£*uoiife gejbiy as. onaa-uia as m\. Meibiy owa Zk\ dm A 

U '- OimieTH ^xi^Aib. b|y Cj.,0 &a 0||E«5o| c*s ^g £J*J, . 0 |y C wo 0||Ei|^ 5§ 

&3 Bi**ii2*2] g§ &*«(biy as ona|s- = ^ ojaiAj OTI = } « = ^ o. a 
asai 4*xi^^ %m bjy. wei em biy ag. ssi uiw-omis^i u ,y gf 

Saiffl^l 4^X1 Oil b mm §3. M2|0Hggl. geiHS^S] §2j gaifflSl &^g^*H. OUa^-ONI^ b| 

y ii ewi. ouaai-CDjiEDohagAj sg a*n. ongai-(miE»oiaa<yoi|AE«^sg ^r^si ii e 

*H S =? ^T 2 2i O - 

geisui^aa^eauioie esi xi«m sei?^mo|6 #oi sitgq. -• ' 41 

Eaaisaaiois. ssiMaa EnznHaeooie S e, SBI C2 _ 4 a Uaj Ejiaisaaiomu lei c« aa ii 5 
aineaioie soj 2S gajoii^ms, c 2 .< ^ij^j EiiaiHeaioie §y/sE^ c 2 -< aagi gjaiHaaioie e 
^S^(oii# MS. 50Strx oi^)o SAi SS5f - a^eioii^Eiie ojq«iAj §oi x .^^ p?f 5 
oi xi Meioji^m^ #oi 5S@q. gejoii^Eiie^i ^xioiib e-3h°s^g 

S2|0»D|cpn 4=X|SA1fe U^e(46). 14SS(B). Ugg(66). USe(610). USS(612) LlttS(ll) u 

Ei(oii# gs. «!A| wi^ai qofsi. oi|efa^a!qofDi)o S «q oj^^,- ge|o^|c s % o' a 
.M^sa™." S3 StS2 ' e - S§ S20r lei ° tDr -« i 

/imioie. ^fs£A saioMimiois #21 ^f^A omuehoim : ^m^s.^ ^^5^^101^ ~~®mi 
sl± ^gaioie, ifg 2 A oMiEiiom °gm2MioiE, ^^^^^ o^mioil ^uaioiE= kij 
^'^ on>t9|s#). o\\±mm(eim^£± H&aioie. mm$.2.± vi^q\\o\^ m<>\ c ? ., 2 

?ibfoiioie=(ong = s . nil hi mom *)wW£± mM=nmU mo\ 

e^s^ : una ^i^. oiia agsai e°j aa iisa^ : ?J5^ai ma ^^^2^ se 

fa^fEi »bi). gas. &m ^^01^. 0^. §£(§£) §21 tfa ?s. 5S 5i 

g 01^ S^ofOj ^XHS/H OjgoHS 0»S ^S2| SSf glfiTsi 

*!0|£ ^| ^X| ^gog ?^£|0| 0.3, gig go,, ^-o, ^-og ^3H£ E|3 1 
g SEfe ^4*21 4- X| ^71 ?^«tl£ SQ. ^ 

S6i^#2| oils gs. e^si gg^Af D ,^ x , zp 5 # 0 |ef£ gq ^ 

&a»»oh X|«^g ¥0ie - ^i.aasoD. as Aio^oil ^^a| nfy eat " HQ ff" 

SPj ^ zp 5U ^ fg ,x_jo £ 3 ^ Sb 9 ^ geU? i?M ^oj i 

^X| =P^£|01 oi 3> o| ?g SBKH^OI ?j^o^ £,w ?5f o,o|^q |o,^ 

AIMS UiO!|A| 01^3 01 X| ^ E| D| oiooj. ^Jg^jog s a, eg tflo, qIS ^og mJc 

ss ss»b a?. ^221 «i 9d S fe aae? »A 535 ?Ii 21m 

°- f ^§§ 313 . ^S S^igf^OI 20iasgy OJUBf. ^goi 2>ak 2icoj| rumen Me* 

£1*1 nnyg oigojoi &a»s ms hai 9x1 ^ 5a ail a«s 
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Maiojois^i ^xi. ggss^ »£au. ^eisai ^xi a 3^ se^ &2 g&xn goi s^ici7 

HS4M a gel ?5fi 3S§gf 4 s £!0) g^^a 9J| g ggf >. oip OTo 

SUo.? 240 !^, fl ! 2 Se)D)2JS| U|gs o(|g gg. SX|/*X|=10/90 ~ 90/10(ggfbl) SE h ( ^xi s17)i - 
»?, /8 »^n^ /20( i a , H|) §E - q 30/70 ~ 70/30(gtfH|) SS ^ I 40/M ~ »/« (if 

^ 5 ~1oi 2 'g¥ofc f ^ - , * afe 0,111 se! ' ' ~ 2( "- S£ - u '^ 8 «- 2 ~ as. a ntmw«. 

2d • sin(9/2) = A. 

^^5f s uetu,fe a*?» SIP. ^. ar« 32| ss;i sjioa 3ra?i oh^ii waiSS^m 

axi gj £ §s -is 8CT 288,0,. » a y&s%«it?oi7*tfili1q»a« vmebq. 

as. ufssiawife 0.01 ~ o.os as. a biw^sMit 0.01 ~ 0.0S sEord = 

□law agsi S3 axi xiss wig g S 0.1 ~ too*, se. m^sMife 1 ~ 2o« sesje get. 

^aW^,,^f^%f^ KSiva.« B - tims > 

aia= a aQ. aS aw °" S SS! ' ~ 100(10 '° 3|,/a ' ) ««Mm*fc " ~ 80(io ,0 7H/<rf) 
se. S3 axi aste ong gg. S3 gjxi xiae a §8f3 , sp , )0il 0,^ ^ggj ^ j, p 

^•5- ^^(7rl/cm 3 )=lcnfxKy/[(4/3)7c(^xio- 4 /2)3] 

KfyftsSi^ 5§gjias: 0,18 sa - ' ~ 400 "" » m « sm * ,o ~ 3o °» 

se. s^esoi ia^j 3*. wioiife «ge«a mioii aims ^sjo ate a*?i B a. 
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— 2S©<ZMA1 gfct&S 9£og zp^g B||0|^g g§ 4> oi 3 gcsj oj^ Am oil sagf £ 

5 §011 2J6H *1#gfOMM| tfl|0|>^ A|M2J g^&§2£ ^gSIOJ tfJIOj^g ^§ ^ otq. 

£M1|SPilfe S<L^S0| §?. ^2J ^§@0| C|§ 4X|^ 0|^OiA-|^ 4>X| 

^si AIM ggsm. 0| A|Mg ^ElSig g«H«rO|. 0P|@ e^£J2J £J ^fi| IQSSr©osJW 
B1I0|±S £21* 4= 2»P. £E©. 4^X| UIIOI^ AIM S3 oil 2g 9Efe g§ 

eiDluiojes^. °j£toii caefAi. 355^, 01 aims ahj^ ^sh^o^ms mioi ±s ? 

9E. idtg gSH^ 4*X| 3E2M#(SEfe A|M)g gej012| £0| 0|#°S. 9E© LCST 01 

#2J S£ SEfe UCST 0|S r 2| £ £ (o||s i2> 80 ~ 380*C §£. bf^S^Ife 140 ~ 300«C 2£)M } r g 

2isn eeitH^oi 3a*£t Sd&ta. se© g xiejsis s*£toi x\j\°\ ss s^oii sjsh hi3^ 

Ojai^ £X|| ?g §2| ?«U^2| 2g ?2£(islands-in-the-sea structure)]?} SQ. 

ff*SMI. & gB|2) S£0j| 2|«HAi. §g^£J ^221 <H|*j£J ^221 2] gTtSI ^2 = £13] ^^opu 
EJ °H^^0|| 0|^S|^ ^Efl2| ^ ggSJ 4- 2id. 

3 =P£)g gg© A|M(B||0|±) fe mVOiSl #B1£!0| 0|8KOOff SS . «S|0fS| ft2J | § 

01 0|8 r )0|| a^e^SJlM. aSSrt^ 4= °|CJ. 

SE©. SAJ&S0I DISW »<4 ?5i 3^. Bl|0|^b £P| ti\\0\± 4^X|2| D|UX> S g 

6r^ 5&I§. Bg2J 0||= =S ?H±i*g. #2| §§81 u|0|£ 4=X|0i| D|iXH 

tt£W0| aiSWfe: §§ flietSMQ Xll^ir 4- 2iQ. SE©. fS »1|0|^ 4-XJ2} 0|^Xf ^^3f£J ff&S 
= • miOl^ A|e fisoii 5ag^2SiM£ »i|0|^S 4- SIP. 

^A>gf Ajeg £J#5 r ^ S^, Ollg BJlOI^Lf ^EJH §(H| &^»© A| e§ 51 a«i 

= -?a«rfe 4>X| ^#(A|e^)§H£ SQ. s 5L *^o| ggxi|°|0l| 2|S|| M 

& ^ 2171 HHgOll. E1x| DH^^ oJJ§ HAJ ^y3r OH. S}§J21 X18 r # «Tx| » ^ 2JQ 




d^J& 4= 2JQ. HH>^|^ S*fXI|^A1fe ggg0| ^#2] oHg SAJ &*|g ^^6Fb &&&& S^5r^ 
4^X|(eejoWia ifSSi Si gBIIOiea ^Srb ^X|(^S Bi]0|^ 4-X| m) ?|21 

0r3^^| S^I^I^Ai^ (Di|E|)0|3^(M C 2 - 14 OII^EII s(0i|^0||>.E|| e . n-5S30||^E|| s 

0|ing^oj|AE|| § s)o| g g & ^,g s ^ oip 

(WlOli) 

miO|^ X r «Pr 3^S*«g 2*X| Sffe S0|^&^2J m|0|^oj g^. fl|0|^ MBI^^OIU ^og =1 

3t> 4^ 2iP. U r ^w© B||0|^fe MBI^:^ ^|O|^0|C|. gBj^&i Bi|0|^# 0| gSfE E4^| Mai 3^ 
5r S! ^Sr© ^ SiPlI SQ. W|0|>,§ ?^5rb ^XJ^AJfe ^| zp^g^ 4-X|2| 0^?^ 

21 4XP r Arg^ 4* BP. SE. ?5§ ^fe W|0|>i A|e§ g§5|^ 

j2 2iir sSO| Uffef ^ o|L| . 

w&±m mo\±m ^xisai^ uig^oiu ^s^oii 4^x1. oum mm^s. 

- &^nmm^z± m^o\Mm\o\m.<jAO §21 ^^2^ oMnmom m). &ew\±q\=t\\ ^xitseioii 
mm «i2flH&aioie(PET). Mei^a^i aiai°^aioie(PBT) =j, gBjo r saio|6jn -xi. bSSwb 4! 
3i? a JS?» a2,0IIH * s(PES) mh ^^^smoi^, 4-xi[wei^amom(Po m , gcfgaik'J 
&s sasene^ii 4*xi mm m ^ hq. biioi^# =p^si^ aim- ,~ «oVa3Soi 

2iO|£ §2D1 0111 ^3 1^ 2<M PET A| J= . 2^ 2d PET A|M #21 MajO||^E{!5 c^aj A|e£|£ SO. 

SfiJ^WOUWf ^AJ^Sg A|E2|oj 5|gxi|S =?gS\± 3? BilOl^ AlM^AHfe Uj|0|^2| Qf 

"SI • S21#g «HXiSrfe S^. IfllOliife 9l^*rS Ui|0|>i(i* ^ajsj PET A je *^o. agjgi 

2}0jl 2|© AIM # )ef£ Sx , &> s^g-o| 51^ BIIOI^^ Arg8 r ^ 3501 b}^5jo}q. 6iei© mioi^^ 
A1^ OIIS 50rm 0| 8| . Ufi5|8^fe 30m 0|Sf21 AIM e 4 s 2iQ. 019© 7d^^x\ 

21 WlOlife 4-X|MAi #e|0lia^g(PES)0m ^fS2i MeiO r A1|E1|0|M(TAC) #g 0|g©o SJW oj^x, 
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m\± SE^ m0\± A|eoj «=fl,- i _ 400/a §£(0(|^ §3. 1 ~ 300/») . Hr^SMI^ 10 ~ 300z» 
S£. qs? Utfts|8PVb 50 ~ 200m* g£0|Ch «|0| " W|0|- A|jfs| «W gfoSTS 

»oi e I« 5? - Efe Al - 21 * M4wa WJM5 « 5^ 

Smite IeIsPsp 01 a *' Bfl01 - Sfe ul,0, - * BS| ^^ - 3^ s£ 




g^om *p°t§ ?t«» i= s £3=2, o,,^ §g looxio" 8 - 2.oooxio"V mcwsm 

b 100x10 ~ KSOOxlO^cra. q Ut&S|8Pte 150x10"* ~ I.OOOxlO^cm SSOIP 5E*> 01 9: 

^^In?^ ° ,,g Crt ? 3 / 1° ~ 1.000Q/D(00» §3. 50 ~ BOOQ/d). UtBS|8Pte 15 ~ 500« 
/□(Oll^ 100 - 500Q/D). q bJf**|8M|i=. 20 - 300 Q /□ §£0|Q. 

HUHSg ^fetf =»j|b Ojjg =01 10x10"* ~ 500x10~*cn. S£. Uf^5|oWI 

b 30x10 ~ 300x10 co) SEO|q. SE*h 0| 50 Xi*^ 0 5 ~ lOOkQ/D 

S£. HlS^IWte 1 ~ 50kQ/D §£0|q. -uuKy/u 

SE. 52 X|»5 4HS«b| X|3 ^§ gxll^XJI S5|(^)XI|]0I| 2J$H &g** - oiq. 




oi± setou oia sio 2 m°\ bissg s«apm sassig -mlhw 3*S ?xi S« o| 

Oil 2J6H. ¥3 H?3B Sf^S ^ 2iP. " ^ 

SaiOI^SI ^|fe Oil « §0 1 ~ 500^> SH. OUfSjSKHIfe 10 ~ 400/a §£, q b^5|8Mlfe 50 - 
(sharpness) ^| X|m^P(^^ MS). 58, 1^ D|yo| Ben5sS| »fflL| ^3^01^5 

4^1 ^aiO|efe 2^ ^g, o. Q 8i|0|Sx|S 213 21S0IIE S^ShTl 

8 UEfum £6 i uefyiq. VaioisS wiiiq^ 5» e" 10 ~"b5 

80 ~ 100% SE. b|g5|m^lb 85 ~ 98% S£. q b^5|8^|b 90 ~ 95% g ^0|q Sff 
a^OMIrr 1 — 5% S£0|q. 

S'i^iSfilS^ 51101 - DIiq(USaiA? NOH-300A)g Olgmoi. JIS K 7105 

- EJA| ^SSOII /flS8»2. 550ra,°| ^§ SAJ^OJ «Ug [5sicJ ^5 SSo 

S^q 9AK0* &M)& S3 »a» xHfi|& ^ 9S | «]« ^SS°£«M lq. 

s© .gfioisfe s^&ssi ^ ^ei ^e«oji oish ^ goii xi^g# *oi 7\^msL 03 ojim m 
P miymm^mm^MSmlr " «■ « *««fc » ^ 4cr &t&£~ To 

fj *s<22). aa 39(28) . »eisK^J0 i. : 23 ) a i?5i tw« tSo eS 
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5E. gaiOIS §, gr£tg»£0|Lt ty\0\± A|e. S b|#£?g H||0|± §££ ?gS|01 2!fe «1IO|>i * 
£2| ong HA| ?gS>ifr 3S&0ILJ ?t#x,£M^S|. £1&S.03r § ££j g^^gg ^S^'O! 

£ 9Q- saiom^ fiAi aseom 3201 spi mi^on a 

sseom si^wea* ^ §ss u°^mi. #e«oie2f s@»om si^e ^bii a^soiu 
&ofi mm ^leiei e^oi g^s r ^ >ie ^ ais ss. s^^oiu ^\^^o\ &m 

22i ^SExJIS ggEJOi ot^ £^g*#S ^SSrfe 4*l(0||g S3. «f|0|^ 4^X1) U WOK 

Amof| g!S£2± «^|(^i£2>t OWmiOie m)m 0 |gS r fe £0| b r g>5|«m. 

SE*». S£JI0|efe 0}ep r X|2J £PWI. 01] g = 3. 33^X11 «JX|J3I. XrSJS g^xii. g3§xii e) 
?cdbXI|. 2!S). y^^Ka flame retardant). CHS &X|«I. 313 g# gJ^SrlH °'oi 

£ SESK gaiOieo| S g = g £S#0| g^£|Oi 2!X| &8 ^2] S3)Oi|^ 2fi0|| 

Ojep r X|2J 3g§. OIIS §3. : anticlouding layer). 0|g# §g S3SH£ §q. 

^ Cfl»»rfe ¥S S33PI ?^SH>M A»§5|fe ^Ifl|0|/d^>Mb dig §3. 2JXJS ^I«iO|^(£e 

^DIIOIAI) §# M^m ^ £e ^m|0|Aib ¥9 5E3# Z.KHI ^o r 0| HHx|£|Oi 2JQ £M ±m 

0|AiS 0|gS r 3. E|x| H}|gS2J gjs? # (EH. 2J« 5*1 Oil q#5 r fe ?i»0|| to&M 2ja «^oi 

§9 ^EflP f 8HX||£J01 gJ«M ?|x|2i 3^01 7 r ^3H£jQ. SE. £E ^HffOOH §2| ^|0|^fe PJ4fl5oK4 
DmXf §2| ^aoll 2|Sfl ^§ £*!# yoil S^ft 4* 2JQ. 

£^ >,m|0|>M2i gJXr XISS. 0.2m3£(01IS S3. 0.01 ~ 0.3m SXI3 E|x| 

£ ej^^e &#»r?l nHgoii. oijs §g. o.i« oiskous S3. 0.01 ~ o.ira §k) br^sm 

^lb 0.03 ei §£(01IS 0.01 ~ 0.05am §SE)£^£ 

S yxi njjys oils S3, qxjg qh^^^ ^^oiu ofysa §2J ElxJ m^^M 

Mmm ^ SES#8 2| ^^oil cHgmoi ^ajsns @q. oil e =9. qxis ohm^^ 

^aioj 3^. «g £S#S ^^£fO|Mg(°|CH xia|S r O| x-t^ 

M9I0I ^(oja^oj sgioie s)o^ ojqj g m q = = ^aiO|e( U |oj^ ^ SfllOl 

— ^)2i §^ >ms axK^oi. ^13)0^^ hh^sh& oi^«i qxj imyg 01 g 

5|CH «^2| 2| 2^011 ^BlOl^e m\ S\m eiHdS S^£S^. nHyoj £ ix j(oj^) AloTl E1x| 
9lx|(ej« ?|x|)0i| Ql^orb S^OilSI 5!^P r £§S^I ttH^OII. ^J^ ?|x|2| SgO| 7[^*\Q. 5E ¥ 
l/llfo^ %^o%^^ ±Z1 ^ ^~ °^ a,X| -- S^^ 011 ^ SE^ -9 S30OII OIISS 

E£^. Otygn Hh^oj g^. =g £S#2| gl^l HHS j^SI §011 2JSH »|>|Sf3. 0| XJ| >i ^Of | 

^Hjoj HHSJlf. C|§^ ga|0|e(d|oj^ S3IO|e g)oj m^^o, bH « 0 | MsL 3*K^«|. CH=* 5J3)m 
£^ HH^SIIS ^Q(0||@ =3. sjso| bi^bp^ Q#=2| Bl^bJS ^^o S hh^5H£ 

*^ IfllOI^SI l^o| HH^b^Oil Jto^g oj^^oi ££S0i| S?| 3AK0IIS S3 g^oi 

S?l 3A|)S S^SrS. n«aS2| £|x|(gj^)0|| 2|5H. C}g^ £S#0|| *PPr £#6}01 E1x| ?|x| 

(2J^ ?ix|)2J S^IS ^ 2iOH 2ja ^x|(X^ 3S|S)£J S#0| ^^oH^IQ. tH^bKX 

^ bH&@ bH ^l=lh P^^o, tH^bKYH g[KO£ BH^S Hi^Uf § )s HCHS go^ oj^ f 

09I 3Ar£| S3)£K S?| ^ ¥?|(^J^ ¥?l)2| 0|^g« BE|S(X^ 5}fi£| 5} 

H §)S ^ 2iQ. SE. bi^brfe Ofig SB. SaiO|eo|| ^IfllOl^eg 2liH6rO| ^|o£^ g 



^bK31)b £S#(4)3c gQSSE^ §^£|Oi SiQ- 

SE. ^Ol 
S2 

^£101 Zi£|^l. 0| sgjjoieoilAlb £^#(4)2| ^^¥(5j>1«) g, HI^HPf V^SEJ 3 

^e^^gP^X^^OIIb emiOl^es oj^sjoi ^a^o^Ml 2| bi^b r 2f S^Srfe *^2J ElSd 

xh(«is =s. sbi#. »^g»s. ss^i mioi^ amiss Sa»oVi«e"woiu 
?y eon oj8F Aj2i ^# ^xism m?ss 4^ siP. 

S^#HSA|b OIIS S3. 3£rg B^l 9Eb ^X\m ^X|0[OHg SS. o r 3|*ai0|e 

OII^AJ 0r3gSI|0|e. 0f3|i! OII^EIIS. ?3IE» 0 r 3ga|0|e §o| (DIIEf) 0 r 3^ d|0| S^ll B^lg g 
gSrgi -X|#. 3 SE^ g 3^ ^X|g S SE^ g ^# §] §§ § ^ a. 0| 4«S 

#0|| S^g* -ggCArOISOIH §21 Si Ml OISXJ g)§ g£>o\H. SSI#S S^&OSJW. «u[ 

^S ^S*»rO| 33 ^A»S ^X|S|01. E1x| CHICHI ^f*^S ^0f£ 0| SS|§S 




HA| &x|] 

sai ^yej 33011 bhaisioi saj §*is ?a^Q. 
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£ 2fe £ ^32J HH^2J gJ3|# 0|gs| oh S fiA j x^|« ?|gt 5H§* P3£0|O £ 221 

*!S HA| Sxlb *9 SA| **(2)oj S ^(oHg ^3 HA|I)0U EJ*| «tf(1)0| | «6. 
£ 22| E|*| 1IH^(1)01|>M^ S<y^#(3A. 38) Oil At ggS m|0|±2J «^ S0 J| £S#(4A 48) 0| 

00 te a|@U ±miO|AH(6)7f ^HAUSlOi °JCH ^ S £3#(4A. 48) £§ S2«Ka 2iQ. s» Ef* I Mm 

0| E|xJ DH^(1)2* SfWfe SlfS HAf ^y(2)S ?S £S§(¥3 £32 : 4c) 01 g^a ^s<mo| 

HBM Bi!0|^(8)2>. ^ gj/Afg £^ : 9)0| g£JS «h «|0|±(10)^ AH sL = 

: 4c. 9)@ O\m\0\ UHx|E|:a. 0| B||0|^(8. 10) £011 °»*!(11)0| gSJg ojjg ^(12)ig flCp 

ne<= mioi^(8)2i uiiissoii^ *^04)§ s efot g ^ 03)0 , ™^o\ o. a s oi 

SA| ^y§ «« BilOI^OII S £AJ;32| #0| *<#S °Jj§ 5AJ ^og o_h § ^ (11)0J | ggg 




S SEfe HH3^2| ^aiOieo, g^gjo, Eix} Dfly f § § ^ HCK k. S3e*oi "h 

S fiAi ^yoii easffe 3^ oils MS eixi nn^2| BHs^oj mioi^oii iu*g»£oi saaoi 

q sr^ofs.^ s * **** H)ai va^vss i^s 



•PI 9|& ^ B3£0|C*. = 0| oj|s HA| S*|sLfe £E 152| E|Xt DH^O i)0| 1»§ HA| »bd "I 

: 4c)0| ^S^2J Hge B1|0I^(8)£|. § £E^#(§ ^A^ 3= ;"g)0l S^S^S 

WIOI^(IO)^ ^£|D1. Bi|0|^(8)2| ™ Ui|0| ^(10)2f A|£ : 4?. 9) g CH&ma HH 

jjJl'lSS^ uL? -JfJr^f®" L°I^?!!= ^^(11)01 gJJ_EJCH 2iQ. 0| oh §(11) o §o|o] Oj 

S3 

AjOil 

ciisf ^tro^ HHsr^fe ^soit^sE se. yens.' seiljpj Aioii cHi""^ SiiS^sei 





g£|#(33)§ ^UISUI ^^£| HAJ £}0 O J ^CHSQ. ^g, oh §(11)0 | ^mo, o|^ }C KI 

2ISH o_h S#s| b^o £ bHtnoHg fie. Utf «I8)*U Sib 3*. q« 51(1 DfiW « 

yAjgroi qxj nuy(ii)2| a§ -^ #(3 3)# ^^si^i ^-hoj SAJ ma0 | loixicT. 

Oia& HAI SxlOilAl^ ei|§#(11)0| ?|^§o^ 9iJ§ SAJ f^y(2c)0||Ai 51gm £ o,a> 




SE^. £ 188 ^^g2| 3X| EHy3f. eSBom ?|^xt&# ^fe Qh § SA | ^M°^ 

SAJ &*jf ^SSPI 9I2> ^H^ BSS0IQ. 0| oh S HAI Sxlb 33011 ^^k&OA)^ 5i§ 
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^200 1-0030 164 

A] SxIS ± oic}. 

Oia^ SA| §x|0l|A1£ §2011 d^Ai. Ejx| EH^OIU StJS SAI #y ^Oi| 3^2**3 S*8HE & 

Q. dig #9. ££l#om SI Oil *p| g^SS 3^ gx| TfflM O^SflS iooT § 




HA| S?! &A>g °»3 fiA| #y 0| £| Oil Oil* #3. gMt/TOS fiAl ^, - 

m§ fiAl *y i2i fiAj *ys oigsHE gq. se&. oh § hai »ys Ja>* 2 

«H9 sai gy§ dig S9. eqg HA| *yo, s^ls^s ia« i|g-og 



S &32j Efxi DHyai swsiot oigsib fiAi ^yo| wjats 0H^^^(nHA|«) 



(Oil 




%£*3t?n2l¥^^£$ — U,Dm OJ!S - 01 S » 2 -' R-0CB(0ptically cWnsated* Bend) 

es. mm se gis 2&&& hai f^yoieiE got. 

SE. 0J I§2£A1^ OIOILl^oj ^xj 0|^(nS)§ UEHH±= U|0I<N QH§# Algf* 4* ojp 0 j d sh oh*i 
8 OJIM fg. 0M;*a«C?>£¥E|. ^ZLI-2857, . ^ZLI-4750, . '3.1-4788., >ZU-478- 

000, §2^ oj^ m - o, Q . oH §#2 j =j„^ oj ie g 0> ! ~ 20^ SE. bH^CKHI^r 3 ~ \2m g 
E£^E . 

2!! ^=LE^ m ^ sai #y°j # g^oilfe o-HSe bhi^spi ?|&(oilg g3. mi 0| ^oii q 

o oi £4 mrss wwi «»> «Htms es #on si« ssshe sc*. BH»sJolSte «bjoioi = 

711 HH»S^(^5| HHt^ai §)0| 01©S|±r 5fQ. ^ ^ ' ' '~ 

^§ HA| g EStS ^7| E|x{ lIH^o| = g ES#[IT0(o|g a^^) §]b| £ 



sai #y<>i mo\±s\ xh^s s 6 | xjis^xi oils MS ^ei mioi^u mo\^% 
5 |^ s ^#%^ 0, ~ fe = e| -- «°i±oia. gej^N wioi-g oismet. ojjs sai *>nm asr 

a. «I0I^2| iptfl^ Oil 0|^£| S^. Ollg SS, 0.1 ~ 3n» SE. bl^oMlfe 0.1 - Inn S£0| 

P. 9E£. MBI^^I tfilOJ^o, s-. oilS gS. 1 - 1000^ §E. bl^of^ 100 ~ 800m SEOIP 

hai Hbi m. mm**. ^eai lasw e^ oigs^ s^e n ^ = 5I 

saxi a^bcf. aseom ?i^x^s o^ m ^ Q5 _ z&mm s^iejoi ^ n sa? 

!?S SA| S^ 01 '^ £ ^ °«^^ ?J^3^ 5A}6|7| ^ oil AH SxISI &^0i| n f§ Ef 0 |^S 

If- 3 0, -H oil € S3 fiAl ^yjtl ei xi nua ^. Elxj dh55 




fiA| ^yOi|^ 10H TFT ^#2j o^g fiAj oy (OJA[g ohq fiA , o M 

SS + act. oils se. ajg HA| sy Sfe e,^ mgo) gt , e oii gs.»S(S*}»l2| 5 §)s sgsl 
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01 3&AJ?|fe S^B. 3AJ SEb 61x1 HH^^ 21^^0il §*r#(g*» £1|0|H §38*01 3£J 

^ ^ 2iCf. a. ^¥0||A1 xja gJSJISWfe go e oH| h a| *T* j» S3 

_ - oHxi n 



s ^soiiAib ite»&gg gaiomu gei#g mi^g ois«^s. &ixi myoiu 




- 21 Oj Sf^Sj oi a £ ^ ?1^x}^2| 51^nrn}§ 

^Ul^l 2^1 QflgOII. 5HS SA| ^yjlf ^^6^01 oh S S A| §X|« ? ^s^. oh^ saj ^ yo|) o, 

SS€§ «Hxl& gfl^ aoi saj Sx ,g H[ gm& ^ oif, ' H 

[^A1«|] 

oi«joh jyAiaioii ?i2=8*oi g ^Aiisi tfee»xi&. £ B>3S oi^2j ^jaiojioii sjjshai 

^1 TIT 

SE. ^A|01| 1 ~ 7 °l bl| 30j| 1 ~ 32J AIM g| ElxJ DHgS, 6p|2 | b^qJI 0*6fA1 

(1) : 

511013 Dil&ltUg S2J(^)X1|. NOH-300AJS 0| §8101 JIS K 7105011 ^?\5\0{ s §5fsa 

(2) Sl|0l3x| : 

511013 D1|&|[UB 9! A3 §2J(^)X!|. N0H-300A] e 0| §8*01 . JIS K 7 105 Oil ^7]o\0\ *&*\&Q. 

(3) SMt# 

^21 Si* S£^|[5|E|xl fl|3^(^)Xi|]0|| 60* ™&=?m *]x|8Ha. 2JA* ^3£0]| M\^o\H 
550mi2i 3><y gMtg[*3S0|| ^=1 ^^22^^ 2JAK0* °jAf)*| §2J *j 

(4) 53 *1& 

4H£« dixm §x|[^ai *p|(^)*J|]g 0IS8J01 *9«t2Ct. 

(5) U1§^3(3SE) 

!L~- (key :^ oke) ^ 9 0|g^O| mjm&Q. 3S^(key-stoke) §xj^ ^£ 

3^<struck)8f«a. dB¥0||fe 20m 5|g ^ai&^Ot 7) ^ 0|g^01. ?\ ±mm{kev~ 
stoke) °| 150gO S 8^Q. £E. 0| A|g0||AH^ ?l >i§ ^(key-stoke) A|2J 

JS ^^8ja. lOO^SJ 5| 3MS(key-stoke)^ #x|2J ^Ago^ o^s -o^ ^oi^o S ^oj^« 

<^A|«1 1> 

016m ^0| 3^ £ 30i| £A|8*£r £1x| DJiyg §38*£CJ. 

^iiss3 ^BioMiEnoisiaoi^j sfsisej(^)xii. lt-io5]2i ^aioia so sm^m ssf oiiaai/tHi^s 

S2j(^)Xi|. MBX-2] 20 ^5f2. S^Ai ^1 ^ >j 5 ^o^ S Ahef^ r^^e*^ 

(3a)]^ gib B1I0|3^ ^S^Q(A|E2, ^| ; 150/*. 3^=^ : g 2 %. SfloiSxJ : 30%. ^Algl 

(Sa)l.aflQ. SE. ^9 £S#(4a)21 fi 2 100Q/D^li. gl^l Vsjsi 3»C St 

811 0| 3xJ 30%SC|- 




SLI4«. ^^2£*1 eiH^S S^8f2C|(£ 14). DH@ x1£l^ gai0|^ 2DH(5a. 5b) It £^oj Xgo] 
«°I^C5a)2| &d o, B13bm. ea!0|e(5b)2i s^o, h,?HP^B «iam 

2DH21 X|»Hf(4a. 4b)011 «13d^g ^8^01 A|^ 3C«^ 5V2J S2Jg oj3 W3 0 - 5V2J 

SAfg S^8J«C|. ^?^0|U E1x| HH^g 2J2i8f01. ojo; ¥ ojoj xjoj oj^i&o. 7a»S>3 5 3 

3A1S aej- SJPWXl &8 Xij^°|g smol a/d ^^oii 2JSH at^°^. <»2i --|( §S 
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¥?02J ?1x| Sfig ^SSfSQ. ^2J ¥9|2J ?1*| 5|fi* 4= 2i2Ja. 




32 

<oiaoil 1> 

0|S r 2| ^0| 8 r 0| £ 4011 £A|S^ EJxl DH^(1b)g ggSrSQ. 

«i|0|± Aje(i6a)S/12J ^gs| 2 ^ 3AI ^61011^^1 E||aiH&aiO|e Aje(^| 175/ai)21 *>^2j ^0i| £J 
A|0(| 13} OtePKHSftljl IT02J £3g(4a : ^JH\ 450§±es)s gg£jog^ gd!0|E(5c ■ x-\v> 

2 : 921. CHOIZSxl : 0.5%. ^Afg ; 5%)g g^SrSCK 

oi Menoimg oigohoi. ^jaioii 13* dj^ws moi <g+\s\ o^sag ejxi DH^(ib)g 

01 EJx| nHg(1b)g 2^ ?1CHj §E^fe3. g^2| SAKttOllAI EJxl Ely (1c)g m*\0\ ®& g« 

g2| SjAfg sjoj^ bK *>oj S3 e^o,, oj^ E1*| DH^SOI fe^Aia £}^°1 A|o]^ 0 | gf^Sf 

- 

<£A|0l| 2> 

E-ixl n«a§ *!£2J gajOIS^ ^A|0J| 121 g a|0 |e(Sb)2* b|I20i| 121 1= 3|0| E (5c) Oil A) g*S r 

£ 0|2|fe felAIOII 13* DfS^XIS ^01 £ 50JI £A|»^ £ix| HHg(1c)g gSSrSCK 

biiaoji isj ^aio|E(5c)a 33&(n^e mioj±)oii ^ ai of] 121 =ai oi m (5b) g uh3^(*h mioi^)o^ 

t\0\. 01 E\X\ njfasi Ajoi^g ^eiS^Q. Eix| Hfly (1c) g tfll0|^(5c) ^0J|AJ §S§2] 

5§i U|*01A1. £JA|0« 13| mot. 01 M^S Bi|0|^S£J A|o|^g s*o|^ Hf 0 | Efxj TSS 

(lc)g £A|0|| 12J £1x| JUjyJll} Qf^fAIS §0 SL*AFg XJ&ft 4* t^S £r£J A|0|g(»Aj gqiqr 

(sharpness). , at£T£!93)@ 7W3 2i2JP. 

<^A|01| 3> 

0|8t2| U0| S r OJ £ 6011 £A|8 r fe E|x| nH^(1d)g ggSrSP. 

SBIOHEjae^ D||64[£afg 1.49. 0|*b!A|2||0|a(^)^| t BR88 } 50 gi?^2) ^g!-0|3g§U§| 
©AlKggg 1.55. C|0|fl9terSQ(?)X||. 080 SF] 50 g^¥f SSHHI^ ^l/Dil&g gDHOH gSHorS 

P. 0| goH^ W|0|± A|e(16c)SAl2l Maj(Mia#=(PES) A|e[A|e «=j>|| )O0m. ^D|£fi Sr«U^)*il] 
#0|| gejAI £31 BJAi 32m2Cr. 0| £S Ajeg 230'C0j|A| 10g2f g*|5|»Ka g0|| *'X|3 r 01 « 

awa ggsi 3013 Blioj^e ^3}g gaisoii 2|sh uf. SBioijef3g<y oil ^21 ^ 

^AIOII 131 DI^WS SrOI. 01 »i|0|^2i miO|^ A|e(i6c) &0|| B a . 0 ,e 
(5e)M ^2JQ. ^013 geil0|e(5e)21 3§d 92%0|3. 5llO|ZEx|^ 25%£Q. 

Oj^MaiOieg 20H OlgorOI. ^ AJ 0f| 13* 0|&?KI£ 5J01 ^aioj Or^^HS 6jx| IIH^(1d)g ^ 

0| Elxl nHg(ld)S ^JAIOII 121 EJ^I nH^3J O^^XIS S3 a» 4* 2fH. ^8 »^ A|o«^ 

(sharpness). 2i2iQ. 

<^AJ0« 4> 

0|o r 2r ^0| 5*01 £ 70|| £A|3 r ^ HHy(1e)§ §#5r2Cr. 

¥S UilOl^ ^X\£M2\ gB101|^a|S?|j ^X|(d|g^ a#SJ01!^Ei|s PET-G. EASTMAN CHEM I CALAMI 
Eastar PET66763. 1.567) 90 g^^2|. 0|gX r £A12J MBI^g^^l 4X| [6PPS. QOJdJSf 

«rS£K?)*l. GPPS#30. ii§ 1.589] 10g^^# 2& 70'C^ fif 4A|^ ^, en^^ g^^g g& 

map. sera ^ai ^ 24or ^ ssmot. t aoi^q ai§§o £ oj # s « 

25-C21 3S}||£^ SMBWflCt. 9015) 0|^X r ?3E© A| 

S(18a)b A|e 120^d. ^3|g 91%. 61]0|2*| 26%. 5%2Q. 

01 Al^oil OfA||B£| u|y^|| 98tJH|(17a)S £SSrH 2|S8tSSQ. U|ao|| 121 Eixl QHy 21 

BIIOI^ 5! W\± 2*21011 Smoi ^| 9£g A|ea -*^o^ Elx) DHy(1e)g g^if 

2Q . 

0| Elxl DHy(1e)8 ^AIOII 121 E|X| 101^3} Of*»?WS 30 g^A}g X|?l© ^ 2i3. A|o|^ 
[$r# SO}|£(sharpness). £r# Sr#<ySS)W ^|AJ3 oiojq 

<^A|0II 5> 

0|«|S| 2>0| CrOl £ 8CH| £A|8|^ E|«| nH^(1f)§ g^SrSP- 



felAlfll 42| DrSPrX]^ *M . gAfgf A| e [A|e^2j Stf&#(3e)]g ^#8 r 31 0O|| gSr^( 

#mSP.^0| A|E^ Ale ^| 130*o. *jg<M «31^ 91%. «1|0|^| 26%. *}A\m 6%SQ. 
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SE£K 32}#(7b)§ gx|8}Al 33 0I2jfe dffi} a}£PtX|S G\0\ 8ai0|e(5f)g g^«C|. 

ttilOI^SAj 35|#0| *!#£J01 §aiO|e(5e)^ UH3#2| bhoi^sjh gmgoi gf^ gaioi 

M(5f)g 01 80101. £JA|0!| 1^ DfS^g 8}0i E}x| HHg(1f)# g^5}2Q. 

EJxf nH^SJ 33(2J^3)0fl S)o^ ^^(^^)moi£ SSg goi J\X\ o^Cj. ses> 5| (key- 
stoke) AlgOli SISfl. miJAKgg Q\±^s> u\. 7\2\ £>x|fe &2lcT. 

01 Eixl HHy(1f)s ^A|0j| 121 E\x\ W^Jl\ a\*tJ\X\^ 20 fl^f* oi^j A io|>m 

[S}^ §J01l£(sharpness). ^egf^eg, Ajg^jg ^ fx|I1 oio^ 

<H|I30J1 2> 

0|»m ^0| 8} 0| £ 9011 £A|8^r E|x| DHg(1g)g Sg8}«CK 

BIJ30II 12| Hi|0|^ A|e(l6a)2| 3 Oil AJOISOIHJI 0|gX}§ tf^Sffe 3£m(7c)# 5j §8f2 bl* 

© 8f£ 3§ Ajeg S^8f«C|. 0| *| 8 Aje^ g^tf ¥3U# 77x> «{|0|^x| 88%. 15%2P 

Si of^Sk) Sc|°' ^ ° ^ 011 ^ A,0n ,3 > °^WS0»O« IT02i ^* £3#(4a)g ^0«o £JW , s 

sa^sj wioi^sak 33}8oi ™ms\o\ 2ib gaio|E( 5k )g dns^sj mi oi^s ah ss*#oi sssioi 22 
biaoii isi #aioie(5d)# ois0^oi. -jaioii i* Dtepws mot eui nHSoglg i^SSo. 

U. S*£f ^0i| 0| £|x| HH^(1g)e g^feH. Et*| DH£(1a)# 88(01 S3S2J fitgs »oj 

e uk A|oi^ 0 | 3^1 mm^i m&m arewt aoi 

0 <^A|0}| 6> 

EWS SAI ^bdCSTNS ; 2a)2J £1 ©» 2I30IK ^JAiOJI 12J EjxJ OH^g ^8}01 E1x| EHy2J *l 

soil gsfig s^s^sum. £ io2i hai ^xig w 

MP ^AilSPtlb yA}g oijs SA| f>y(2a)S £S§(?S £33 3^ : 4c)0| ^3*2] ° 

WI0|^(8)2K 3- «iA^ £3g(^ ^AJg 2= : 9)0| «2S «h tf(|0}^(10)^ Ai ^ 
4c. 9)# C«^5K)| UHxISJOi. 0| ^ W|0|^(8. 10) 2\Q\\ ^§(11)0| g2J@ ojj§ ^(12)S ^UIH 9iQ 

d4)g mo\o\ a^(i3)oi ^#£ioi o.p. ° tl - 

5E. «fAfg SiJS HA| ^xj£J ^ ^xH^Aife 8PI2J >ie 0|gof«Q. 
S^B(13) : sijg HA|g §#[NPF : 

^^©(14) : <UjS HA|g ^g[NRF : L|£*1g(^)Xin 

S^^e(15) : m|01± ^X|(PETG 0|^e^|0|gA^K g§S=1.S67) 100 gtf^OII G\&X\0\ 

3 PS DI1JA* >MI?l^0| Sf^gA^K ggg=K59. i3 ojxj XJe 8^) 15 g^f AIM 

5g§ «ll 0| ^(8) : «£J Bl|0|^(^7?|| 0.7ei) 

^ HHOI^OO) : «ai Bil 01^(^1 0.7«) 

£3#(4c) : IT02J SE. Se^IieHH 7fg0|| 2J6H DHg *|2|E|0i 2iP. 

ES§(9) : ^^D|fe#(^S1 H||0|^0i| =S|0)] oj^ g^) 

£e. seej^aEHH oil mm ^eiEioi o. a , 

HH»s| : 821 0|0| HH&at 

0J 1S(11) : □fOIUf^^ 0|«TS(nS)g &± U|0(N ohQ ZLI -4750(°«S 821 ^^1 7/n) 

§ i iS , * mM 01 "W^ 01 ^§ HA| axis 0|§3KH HAl^l UK £1x1 HH 

3*2} ^8 9£2i mi! si mm ^ 2io\ 5ai msoi ^SISQ. 

<b|H0J| 3> 

b|I20|| 22\ E1x| DH^§ 0|gm^ 21 0|2Jfe ^JAJ0|| 63} 0^^}aJS 3}01 £ 112| w>A}g QH§ BA| 

S^^SJ 5S 8}0||Ai 0| Eix| IlJi^OI «|A}§ 21J§ fiAJ §xj g 0|§8}01 S}^ fiAjm b} 

3 ©0| 33 yAWOI ^^AIH. ^2J8}b 2101 5^S}SP- 
<tJA|01| 7> 

nm HA1 ^21 0|go^| 21 OISI^ ^AIOII B2| 0^^^|^ 8(0|. £ 12011 £A|8(*r ^ 
§ fiAJ Sx|« S^SISQ. 

§©#21 5S 8}0||A1 01 E|x| HJj^Ol ^AfS °h§ HA| Sx| g 0l8»»0j S}^ fiAJ & UK aj a|0| | 
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62] ElxJ mjyJU Qf&^^IS. feS AJSJgg ^Xim £E. ™3 S A| *fx|2J xim™ am&g &m 

m^U^I (CH^Oil. £JA|0|| 62J E|x| D«y2f 0J*^hX|^ U^^Ol feJ2. A|gSt]£ SJ§i *|SW 

<£A|01| 8> 

£ 16 Oij £A|Sffe E1x| M&m 9E. E|x| HHgSI ^WmWm^Mt Sp|2| 3^ 0| 

§ 5f S C-l • 

mi0|^(16e. 16f) : #e|0I|gJ#= §g[PES. ^0)£2 tH|0|^0| 
±HilO|A|(6) : OJI^AI^II ^A|(2JA} X|g 200*n) 

£S#(4a. 4b) : IT0(o|§ <ysjg)#. 

gej#(33) : ohqs. Ajgg r N | PC0Sj [|_| §( 

?1£m#(34) : SAIS ?|#x> SS[NRF, 0}£Sg(^)X]|] 

<muoii 4> 

3S g£l#(33)g HHxISU! are 2! 0|£Jb £A|0|| 8 HI DfeptXIS mOJ £ 19011 £A|Sf^ Ejx| HHg~ 
3 95153 Cf. 

S^0| §S£JD1 A|PJAio| . - MS 

<^A|0j| 9> 

91^#0| BHx|E|0i 2i^| °iB 51 0|2J£r ^A|0|| Dt&7|X|2| E|x| HHgg 99ffQ(£ 15). 
0| E|x| EHye ^ A| 01| 821 Eixi DH^iU Ote^XIS A|g]90|| o^ 5fQ 
<^J AI0JI 10> 

£JA|0|| 821 E\x\ HHy2J 2J«30II A|E( 3 )g *|g#o SjW< £ 200(1 £A|o^ Eixj Qjgf wah S l 

2Q- 2. 9tfg*9 A|^i= oiem ^01 SK)1 §^5f«C|. ^. ^§J§ 1.492J §£|lH|E>3ej^ OilS 
[BR88. DI^OIAI a|0|=(^)J«] 50 gW¥2| # 1 .552J A B gi^3BS M§g ^x1|[080 SF. Q 

0 |*y §2j(^)X||] 50 gi^g gS} 0f|g^/D1|&# H£J gDH[SS| 0||g S)/D]|&M=90/10(g^H|) ] Oft 

gSHS^C}. 0| §°H^ ^| 100*n2| #BlO||i!^s(PES) A|e[^0|SS £^ §2j (^) Ai|]0|| g^Ai ^| 

oi a] mm 230-coiiAi iog^ g xieisna. ^4= goii *jxi«na. a * 

S<L^ A|S(=»|| 115^. ^3\m 93%. St|0|3x| 25%, «M># 4%)W 2 2JC|. 5 gA^ A ii 

£| 

<^A|0|| 11> 

10H SS^SS, oiig SAJ oy ajosXHI Aj A|oj | 821 E| X| HH*|(SW»o SiMi £ 210|| £A|S^ 

5!JS HA| Sx|g S^SfSa. 9E. °Jjg HAJ «bd21 ^ ^XHSAi^ S^|2j 3!# 0|gmSP- 
9 SBC 13) : HAJg £1^ getNPF : 0|£ gg(?)^|J 

91^ xlS(14) : HA|g 9|^x| §§[NRF : 0|£ 

9tf£H?(1S) : W|0|£ ^KPETG Ol^eoh ^019^. i§§= 1.567) 100 g^^OJI D|gXf 
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